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Abstract 
The main purpose of this study is to develop an optimal river dredging management model by applying MCDA 
(Multi-Criteria Decision Analysis) technique specifically in Korea where river dredging research are scarce. This 
model supports the decision making by providing weight factors covering dredging cost, and social and 
environmental impacts. This model requires various input data which are dredging points, dredging machines, 
dewatering machines, disposal sites. Furthermore, for the model development, the researcher applied imaginary 
dredging project area for model assessment and analysis. We used a total of 5 cases of weight factors combination. 
It can classify weight factors combination in 2 categories. The first category is weight factors combination for 
single-objective optimization and another category is weight factors combination for multi-objective optimization. 
The single-objective optimization is same that one weight factor is 1.0 and other weight factor is 0.0. The multi-
objective optimization is used equality weight factors combination or weight factors from previous study. According 
to model simulation, it shows that cost of dredging is different approximately 18% due to weight factors. Besides, 
the maximum cost is obtained when weight factor of social impact is 1.0. In contrast, minimum cost of dredging 
projects is discovered when weight factor of cost is 1.0. From the weight factors in previous study, it illustrates that 
there are about 2% beyond the minimum cost of dredging projects, and approximately 18% less than maximum cost. 
Next study will be used real river dredging areas or simulation results of bed changes. The results of this study can 
be efficiently applied to 4 major rivers in Korea where periodical river dredging is necessary. 
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1. Introduction 
Dam and weir defined by storage and control space of water resources is an important hydraulic structures for 
water management. These hydraulic structure can provide water supply, flood control, electronic power production, 
recreation, navigation, and etc. for human life [1]. These hydraulic structure can cause sedimentation by interrupting 
flow and sediment transport. The reservoir sedimentation is a serious problem in the world. For example, Morris and 
Fan [2] reported that annually, approximate one percent of reservoir storage capacity in the world is decreased by 
reservoir sedimentation. The loss of reservoir storage capacity is occurred increase in flood risk, decrease in 
structure stability, and decrease in water supply stability, and so on. 
Many researcher is studied the countermeasure of reservoir sedimentation for sustainable water management. A 
sediment flushing by high stream power and dredging by various machine are typical countermeasures. A flushing 
and dredging has a negative impact for environment such as turbidity increase. Beside, dredging requires huge 
project cost more than flushing. In the case of flushing, as the distance increases from the water gate, the efficiency 
of sediment removal is decreases. 
Therefore, the successful reservoir sediment management uses a combined countermeasure such as flushing, 
dredging, and so on. Dredging is a physical removal method from bottom of reservoir by dredger and transport to 
other area of dredged materials [3]. A dredging project requires huge cost and has a negative impact for the socio-
environment. A dredging project should be planned considering not only project cost but also negative impact for 
socio-environment in the whole period of dredging project. Staffey and Pavlov [4] studied optimal period of 
dredging project by linear programming for minimize of dredging cost. They considered only dredging cost for 
calculation of optimal dredging period. Also, they are studied optimal season for minimizing the dredging project 
cost [5]. The USACE developed D2M2 by linear programming for minimizing of cost for dredging and dredged 
materials disposal [6]. The disadvantage of this model is it does not consider the impact of socio-environment by 
dredging and disposal. [7] is studied optimal operation of cutter suction dredger by expert system. The purpose of 
their research is minimizing dredging cost by increasing the efficiency of dredging and automatic of dredging 
process. Most researches associated with dredging optimization is considered one objective for minimize cost or 
period of dredging project. Also, whole period of dredging project is not considered. 
Recently, the protection of socio-environment is raised with important issue in the world by increase of human 
life quality. The dredging project has a big impact for socio-environment. So, we are developed optimization model 
for decision making support considering not only cost but also socio-environment by MCDA (Multi-Criteria 
Decision Analysis). We are applied proposed model in the imaginary dredging project area and analyzed changing 
of alternative by changing of weight factors. 
2. Material and method 
2.1. Model development 
The MCDA is famous technique for rational decision making in case of existence both various evaluation 
standards and various stakeholders. The MCDA technique consists of objective function and constraints. We used 
utility function for value decision of each alternative for objective function. 
The proposed model is considered not only cost but also socio-environment. So, the objective function is 
obtained optimal solution of dredging project alternative considering cost, socio-environment. The objective 
function can be expressed as Eq. (1). 
 
ܯܽݔǤ ௖ܹ௢௦௧ ௖ܷ௢௦௧ ൅ ௘ܹ௡௩ ௘ܷ௡௩ ൅ ௦ܹ௢௖ ௦ܷ௢௖     (1) 
 
Where ௜ܹ is weight factor of ݅ and ௜ܷ is utility function of ݅. The utility function is assessed each alternative by 
index from 0.0 to 1.0. 
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௜ܷ ൌ ሺܣ௢௣௧௜௠௨௠ െ ܣ௠௜௡ሻȀሺܣ௠௔௫ െ ܣ௠௜௡ሻ     (2) 
 
Where ܣ௢௣௧௜௠௨௠  is optimal alternative of ܣ  and assessment target by utility function. ܣ௠௔௫  and ܣ௠௜௡  are 
maximum and minimum alternatives. The proposed model is consist of nine constraints (Table 1). 
Table 1. Meaning and equation of nine constraints 
No. Constraints Equation 
1 The turbidity of dredging area cannot exceed the turbidity standard. σ ܣ௜௝ ௜ܻ௝௝ ൑ ܳ௜  
2 Each dredging area can use only one dredger. σ ௜ܻ௝௝ ൌ ͳ  
3 The selected dredger should be able to removal the higher than expected solid concentration. σ ܤ௝௝  ௜ܻ௝ ൒ ௜ܲ  
4 The capacity of each disposal site should be larger than the total amount of dredging. σ σ ௜ܺ௝௞ ൑ ܦ௞௝௜   
5 The total amount of dredging materials is equal to the amount of dredging material which is sent to 
each of the disposal sites. 
σ σ ௜ܺ௝௞ ൌ ௜ܶ௞௜   
6 The amount of dredging materials in some dredging area is equal to the amount of dredged materials 
by the selected dredger. 
σ ௜ܺ௝௞ ൌ ௜ܱ ௜ܻ௝௞   
7 The total duration for dredging should be smaller than limitation of dredging duration. σ σ ௜ܺ௝௞Ȁܪ௝ ൑ ௜ܷ௞௜   
8 The dewatering ratio of dewatering machine should be larger than target dewatering ratio in disposal 
site. 
σ ௟ܸܼ௟ ൒ ܵ௄௟   
9 Each disposal site can use only one dewatering machine. σ ܼ௟ ൌ ͳ௟   
 
Where ݅, ݆, ݇, and ݈ are expressed dredging area, dredger, disposal site, dewatering machine. In the Table 1, ܣ, ܻ, 
ܳ , ܤ , ܲ  are expressed turbidity by dredging in dredging area, selected dredger, turbidity standards, solid 
concentration of dredger capacity, solid concentration in dredging area. ܺ, ܦ, ܶ, ܱ, ܪ  are expressed amount of 
dredged materials, capacity of disposal site, total amount of dredged materials, target amount of dredged materials in 
each dredging area, dredger efficiency. ܸ , ܼ , ܵ  area expressed dewatering ratio, selected dewatering machine, 
dewatering capacity. 
2.2. Study area 
We applied the proposed model in an imaginary dredging project area. This area is composed of three dredging 
areas and four disposal sites. The target dredging volume of each dredging area is 942,000 m3, 740,000 m3, 370,000 
m3. The solid concentration and dredging duration of every dredging area are 6 and 120 days. We assumed that 
every dredging area can select only one type of dredger among the three types of dredger. Detailed information of 
dredgers is summarized in Table 2. This study area can use four disposal sites and two dewatering machines. Table 
3 summarizes the detail information of disposal sites. This study area considers two type of dewatering machines. 
First dewatering machine is belt press which costs 15,000 won/m3 per unit. The second dewatering machine is hydro 
cyclone with unit cost of 20,000 won/m3. Table 4 is summarizes the distance and population from dredging area to 
disposal site. 
Table 2. Detail information of each dredger type 
 Dredger type Efficiency (m3/day) Solid concentration Unit cost (won/m3) Induction turbidity (mg/l) 
 HLC 300 20,000 12 9,000 160.9 
 HLC 150 4,800 12 3,000 65.5 
 25m3 Grab 12,000 12 7,000 28.8 
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Table 3. Description of disposal site 
 Disposal site Capacity (m3) Unit cost (won/m3) Dewatering ratio 
 #1 500,000 6,000 30 
 #2 500,000 4,000 30 
 #3 750,000 2,000 30 
 #4 900,000 3,000 30 
Table 4. Distance and population from dredging area to disposal site 
 Distance (km) / Population Disposal site #1 Disposal site #2 Disposal site #3 Disposal site #4 
 Dredging area #1 4.2 / 7,200 10.2 / 10,700 9.0 / 14,000 16.0 / 10,700 
 Dredging area #2 8.4 / 14,000 9.4 / 17,500 5.4 / 20,800 11.4 / 17,500 
 Dredging area #3 16.8 / 10,700 11.8 / 14,200 8.8 / 17,500 6.8 / 14,200 
3. Results 
We used a total of 5 cases of weight factors combination. It can classify weight factors combination into 2 
categories. The first category is weight factors combination for single-objective optimization and the other category 
is weight factors combination for multi-objective optimization. The single-objective optimization is same that one 
weight factor is 1.0 and other weight factor is 0.0. The multi-objective optimization is used equality weight factors 
combination or weight factors from previous study. According to the model simulation, it shows that cost of 
dredging is different approximately 18% due to weight factors. Besides, the maximum cost is obtained when the 
weight factor of social impact is 1.0. In contrast, the minimum costs of dredging projects is discovered when the 
weight factor of cost is 1.0. From the weight factors in previous study, it illustrates that there are about 2% beyond 
the minimum cost of dredging projects, and approximately 18% less than maximum cost (Fig. 1). 
 
4. Conclusion 
In this study, we developed an optimization model for assessing dredging projects by minimizing the cost and 
impact to the socio-environment by MCDA. In the decision making problem, the estimation of weight factors in 
Fig. 1. Dredging project cost variation by weight factors change 
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construction project which requires huge project cost such as dredging is very important. We analyzed the change of 
dredging project cost by the change of weight factors using the proposed model. Also, we compared the simulation 
results of between single object such as previous research and multi objective. However, this study has limitations 
on the simulation results because it only considered an imaginary dredging project area. For future study, the results 
in this study can be efficiently applied to 4 major rivers in Korea where the need for periodical river dredging is 
required. 
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